HoxA10 represses transcription of the gene encoding p67phox in phagocytic cells.
p67(phox) and gp91(phox) are components of the phagocyte-specific respiratory burst oxidase that are encoded by the NCF2 and CYBB genes, respectively. These genes are transcribed exclusively in myeloid cells that have differentiated beyond the promyelocyte stage. In mature phagocytes, NCF2 and CYBB transcription continues until cell death and further increases in response to IFN-gamma and other inflammatory mediators. Because p67(phox) and gp91(phox) expression profiles are similar, we hypothesize that common transcription factors interact with homologous cis elements in the CYBB and NCF2 genes to coordinate transcription. Previously, we identified a negative CYBB promoter cis element that is repressed by the homeodomain transcription factor HoxA10. We found that transcriptional repression requires HoxA10-dependent recruitment of histone deacetylase activity to the CYBB cis element. In response to IFN-gamma, phosphorylation of two tyrosine residues in the HoxA10 homeodomain decreases binding to CYBB promoter, thereby abrogating HoxA10-mediated repression. In the current studies, we investigate the possibility that HoxA10 similarly represses NCF2 transcription. We identify a sequence in the NCF2 promoter that is homologous to the HoxA10-binding CYBB cis element. We find that this NCF2 promoter sequence functions as a negative cis element that is repressed by HoxA10 in a tyrosine phosphorylation and histone deacetylase-dependent manner. Our results suggest that cytokine-stimulated pathways regulate HoxA10-mediated repression of the CYBB and NCF2 genes in differentiating myeloid cells and in mature phagocytes during the inflammatory response. Because p67(phox) and gp91(phox) are rate-limiting components for respiratory burst activity, our studies may identify rational therapeutic targets to modulate free radical generation in pathological conditions.